The study tries to improve the pricing efficiency of pricing models for the convertible bond by calculating the volatility of the underlying stock more accurately. By deducing the relationship between the historical volatility before the convertible bond issue which can be calculated accurately and the historical volatility of the underlying stock after the convertible bond issue which is suitable for pricing models and can't be calculated accurately in China, the after volatility can be calculated directly and accurately.
INTRODUCTION
The convertible bond is a special security of the company issued legally by the issuer, which can be converted into a certain number of underlying securities by a certain percentage or price within a certain period, which is generally converted into the ordinary share of the issuing company. The convertible bond has excellent financing and investment functions, which make it to be one of the fastest growing financial derivatives currently. However, the pricing efficiency of existing pricing models for the convertible bond is generally not high at present. The history of research about convertible bonds pricing, only 40 years at abroad, no more than 10 years in the domestic. Reasonable pricing has an important influence on the development of convertible bonds and the imprecision of convertible bond pricing models will definitely lead to the blindness of investment, undermine investors' investment enthusiasm, impact the development of convertible bonds and make the financing and investment functions of convertible bonds cannot play nice. Over the past 10 years, the vast majority of domestic scholars did research about the convertible bond pricing only by combing foreign models with Chinese actual data and often ignored assumptions and parameters of foreign models, which were not suitable for China, the result is efficient of pricing was not high. The pricing model which is suitable for Chinese convertible bonds market has not been designed and therefore improving the pricing efficiency of pricing models based on Chinese actual has an important theoretical and practical significance. One of aspects which mainly impact the accuracy of convertible bond pricing models is: The estimation of model parameters. A parameter estimation which is extremely necessary and important for almost all convertible bonds pricing models is the volatility estimation of the underlying stock. It is better to be implied volatility; however, implied volatility can't be obtained in China and the historical volatility of the underlying stock after the convertible bond issue (referred to as the after volatility) is often used to replace the implied volatility. However, time after convertible bonds issue is generally short, so the data for the underlying stock volatility estimation are insufficient. While time before convertible bonds issue is so long that there are enough data for the historical volatility of the underlying stock before the convertible bonds issue (referred to as the before volatility). Thus, we can calculate the after volatility, by calculating accurately the before volatility and their relationship. The purposes of this study are:
• The purpose 1: Make sure the average impact which is made by China convertible bonds issue on the volatility of the underlying stock and the relationship between the size of the influence and the time period.
• The purpose 2: Calculate the specific relationship
σ means the after volatility, B σ means the before volatility, the same below.
LITERATURE REVIEW
Existed empirical conclusions for purpose 1 are generally same: convertible bonds issue decline the volatility of the underlying stock. Zhen and Lin, (2004) : convertible bonds issue had an impact on volatility, reducing the volatility of the underlying stock. Other related research conclusions were similar. There are also exceptions, such as Lin (2009) got the conclusion: convertible bonds issue had no impact on the volatility of the underlying stock. Existed empirical conclusions for purpose 2 are not consistent. Zhen and Lin (2004) further got the relationship between the before volatility and the after volatility is
. Many people use the conclusion directly such as Zhao (2008) . Ma and Tang (2004) researching the historical volatility of the underlying stock of six convertible bonds, got the relationship between the before volatility and the after volatility is 23.8%
A B σ σ = − and some people use the conclusion directly such as Hong and Chao (2007) . Fei (2004) got the relationship is A B σ σ = , which meant the inherent trend of stock volatility did not change with the convertible bond issue and listing. Some people think it is unnecessary to amend the historical volatility of the underlying stock after the convertible bond issue, which means we can calculate and use the after volatility for pricing directly, such as Yang (2008), Xiao (2011) and Meng and Chen (2008) and so on. Of course, we know it is not accurate. The reason why it is unnecessary to amend the historical volatility of the underlying stock after the convertible bond issue usually is that it is too complex to amend, because the historical volatility of the underlying stock is related to so many factors. However, in order to improve the pricing efficiency of pricing models for the convertible bond, the volatility which is suitable for pricing models in China convertible bonds market must be calculated accurately and amended.
DATA AND ESTIMATION METHOD
Data principle and data source: One of the keys to estimate the volatility accurately is to find a suitable estimation time period. For stock data, it is better to use the time period of 90-180 days (Wang and Wu, 2001; Fang and Fan, 2001) . The data source is the historical data of the underlying stock of 19 currently listed convertible bonds in Chinese convertible bonds market during three corresponding time periods before and after convertible bonds issue. The three corresponding time periods are 150 days, 112 days and 90 days.
Volatility estimation method:
The formula (Ding and Qin, 2000) is: 
It is day volatility estimates formula and the annual volatility formula is ߪ ො year = ߪ ො ௬௭ × √ܰ, is the number of trading days in one year. In this study, N = 242. The selection of k can make sure the minimum variance of ߪ ො ௬௭ ଶ and n represents number of trading days during the sample period.
EMPIRICAL TEST AND RELATIONSHIP DEDUCING
Empirical test: Based on above estimation formula and original data, "The Volatility Summary Table" can be gotten. In Table1, the corresponding form is vacant if the underlying stock data of the corresponding time period are not enough. Average value means the average volatility of the underlying stock during three corresponding time periods before and after the convertible bond issue and average difference is the arithmetic mean of the volatility difference of the underlying stock during three corresponding time periods. Difference is equal to the before volatility minus the after volatility.
Impact made by China convertible bonds issue on the volatility of the underlying stock is about 1.4-8.1% and the total average difference is 4.5%, which is similar to the conclusion got by Zhen and Hai (2004) . We also can find that the time period is shorter, the smaller difference value is smaller .All conclusions can be gotten from the last line of the Table 1 . The purpose 1 is achieved.
Relationship derivation:
Based on the data in the last two row of Table 1 . The follow scatterplot can be gotten. "Before" means B σ , "after" means A σ , (Fig. 1) . The before volatility and the after volatility show good linear relationship in the scatter plot and next is regression analysis.
In Table 2 , the coefficient of determination is 0.72376 and the F-distribution value is 44.5417 which are greater than the critical value 0 .0 5 (1,1 7 ) 4 .4 5 F = , which mean the overall regression equation is a linear significance. The t-distribution value is 6.673963 which is greater than the critical value Table 1: The volatility summary table  The before and after From Table 3 , we can see the accompanying probability of White statistic is 0.063906, in the 5% significance level, the variance is same. Test residuals normality with residuals histogram and Jarque-Bera statistic.
From the Fig. 2 , we can see the residuals histogram is standard for the bell-shaped and the accompanying probability of Jarque-Bera statistic is 0.954537, in the 5% significance level, residuals fit the normal distribution.
In summary, the relationship between the after volatility and the before volatility is ߲ = 0.81957߲ + 0.05243. The purpose 2 is achieved.
CONCLUSION
By researching the historical volatility of the underlying stock during three corresponding time periods before and after China convertible bonds issue, get the following two conclusions:
• The average impact made by China convertible bonds issue on the historical volatility of the underlying stock is decreasing volatility by 1.4% -8.1% and the total average difference is 4.5%. The time period shorter, the impact smaller • The relationship between the after volatility and the before volatility is ߲ = 0.81957߲ + 0.05243
From Fig. 1 : Volatility plot, Fig. 2 : Residuals normality test and Table 3 White heteroskedasticity test, we know that the relationship is established. The two conclusions are different from previous conclusions and provide a feasible way to improve the pricing efficiency of convertible bonds pricing models and are also conducive to the faster and better development of China convertible bonds.
